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CLAIMS 

1. A method of fabricating a semiconductor structure 

comprising the steps of: 

providing a silicon substrate having a surface; 

forming by atomic la|er deposition a monocrystalline 
seed layer on the surface oV the silicon substrate; and 

forming by atomic layir deposition one or more layers 
of a monocrystalline high jlielectric constant oxide on the 
seed layer. 



2 . A method of f abri 
as claimed in claim 1 wti 



sating a semiconductor structure 
rein the step of providing a 
substrate includes the steplof providing a substrate having 
formed thereon a silicon oxikie . 



3 . A method of fabricating a semiconductor structure as 



claimed in claim 2 wherei 
layer deposition a seed 1/aye 
depositing a layer of a 



'eiTex step of forming by atomic 
her includes the step of 
oxide onto a surface of the 



silicon oxide, flushing the \ layer of metal oxide with an 
inert gas, and reacting thel metal oxide and the silicon 
oxide to form a monocrystalline silicate. 



4 A method of fabricating a semiconductor structure as 

I 

claimed in claim 1 wherein the , step of providing a substrate 

includes providing a substrate^ having a layer of hydrogen 

I 

formed thereon by hydrogen passivation. 
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5. A method of fabricating a semiconductor structure as 
claimed in claim 4 wherein the step of forming by atomic 
layer deposition a monocristalline seed layer further 
includes the step of desorbirlg the layer of hydrogen formed 



on the substrate, exposing 



the silicon substrate to a 



silicon precursor and at lea^t one metal precursor thereby 
forming a layer of a silicon and a metal on the surface of 
the silicon substrate, f lushi ig the layer of silicon with an 
inert gas to remove any excess silicon and metal precursor 
material, exposing the surface of the layer of silicon to at 
least one of oxygen (0 2 ) wjith or without plasma, water 
(H 2 0), nitrous oxide (N 2 Q) , or nitric oxide (NO) to oxidize 
the layer of silicon and metal thereby forming a single 
oxidized monolayer, and flushing the oxidized monolayer with 
an inert gas . 




6. A method of fabricating a semiconductor structure as 



claimed in claim 5 further including the step of repeating 

i 

the atomic layer deposition to* form monolayers. 



7. A method of fabricating a semiconductor structure as 
claimed in claim 1 whereby tile step of forming by atomic 
layer deposition one or more (layers of a monocrystalline 



high dielectric constant oxdide includes the steps of 
exposing the seed layer to L metal precursor, thereby 
forming a layer of metal, flushing the layer of metal with 



14 



JG 99-015P01 

an inert gas, exposing the laye|r of metal to at least one of 
oxygen (O) with or without plasma, water (H20) , nitrous 
oxide (N 2 0) , or nitric oxide (NO) to oxidize the layer of 
metal thereby forming a singlL high-k oxidized monolayer, 
and flushing the oxidized monol aver with an inert gas. 



8. A method of f abricat iWKa semiconductor structure as 



claimed in claim 7 further inc 
the atomic layer deposition to 



.uding the step of repeating 
:orm a monocrystalline high-k 



oxide layer of a desired thickness 
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9. A method of fabricating a semiconductor structure 

comprising the steps of: 

providing a silicon substrate having a surface ; 

forming by atomic layer deposition a monocrystalline 
seed layer on the surface of the| silicon substrate, the seed 
layer formed of a silicate material; and 

forming by atomic layer deposition one or more layers 
of a monocrystalline high diel< 
seed layer. 



:tric constant oxide on the 



10. A method of fabricating a semiconductor structure 
as claimed in claim 9 wherein thi step of forming by atomic 
layer deposition the seed layel of a silicate material 
includes forming the seed layel of a silicate material 
selected from the group of strontium silicon oxide (SrSiO,) , 
zirconium silicon oxide (ZrSiQ 4 ) , ^ n d hafnium silicon oxide 
(HfSiQ 4 ) . 
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11. A method of fabricating a semiconductor structure 
as claimed in claim 10 wherein Ihe step of forming by atomic 
layer deposition one or more layers of a monocrystalline 
high dielectric constant oxide Ion the seed layer includes 
forming the layer of high dielectric constant oxide selected 
from the group of hafnium oxike (HfO z ) , zirconium oxide 

(Zr0 2 ) , strontium titanate (SrTiol) , lanthanum oxide (La 2 0 3 ) , 
yttrium oxide (Y 2 0 3 ) , titanium oxkde (Ti0 2 ) , barium titanate 

(BaTi0 3 ) , lanthanum aluminate (4 Alo 3 ) ■ lanthanum scandium 
oxide (LaScQ 3 ) and aluminum oxide l(Al 2 0 3 ) 



12. A method of fabricating [a semiconductor structure 
as claimed in claim 11 wherein fthe step of providing a 
substrate includes the step of providing a substrate having 
formed thereon a silicon oxide 



13. A method of fabricatiVaj sferaiconductor structure 
as claimed in claim 12 wherein the itep of forming by atomic 
layer deposition a monocrystallilne seed layer further 
includes the step of depositing a I layer of a metal oxide 
onto a surface of the silicon oxidi, flushing the layer of 
metal oxide with an inert gas, reacting the metal oxide with 
the silicon oxide to form the silicate selected from the 
group of strontium silicon oxide (sisiOj , zirconium silicon 
oxide (ZrSi0 4 ) , and hafnium silicon dxide (HfSiOj . 
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14. A method of fabricating I a semiconductor structure 
as claimed in claim 11 wherein j the step of providing a 
substrate includes providing a substrate having a layer of 
hydrogen formed thereon by hydrogen passivation. 

15. A method of fabricating a semiconductor structure 



step of forming by atomic 
her includes the step of 



as claimed in claim 14 wherein the 
layer deposition a seed layer furj 
desorbing the layer of hydrogen kormed on the substrate, 
exposing the silicon substrate to i silicon precursor and at 
least one metal precursor forming J layer of a silicon and a 
metal on the surface of the silicok substrate, flushing the 
layer of silicon with an inert gks to remove any excess 
silicon and metal precursor matepil, exposing the surface 
of the layer of silicon to at LeasA one of oxygen (0 2 ) with 
or without plasma, water (H 2 oS , A^trous oxide (N 2 0) , or 
nitric oxide (NO) to oxidize thVjf4|eVei-silicon and metal 
thereby forming a single oxidized monolayer, and flushing 
the oxidized monolayer with an inert! gas . 



16. A method of fabricating a semiconductor structure 
:laimed in claim 15 further including the step of 
repeating the 
monolayers . 



as claimed j-h <-xc*j.iu ^-~> - ~— — |- n ' 

atomic layer deposition to form oxidized 
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17. A method of fabricating a semiconductor structure 
as claimed in claim 11 whereby the step of forming by atomic 
layer deposition one or more layers of a monocrystalline 
high dielectric constant oxidi includes the steps of 
exposing the monocrystalline seed layer to a metal 
precursor, thereby forming a layer of metal,, flushing the 
layer of metal with an inert ejis, exposing the layer of 
metal to at least one of oxygen [(O) with or without plasma, 
water (H 2 0) . nitrous oxide (N 2 0)| or nitric oxide (NO) to 
oxidize the layer of metal Ihereby forming a single 
monocrystalline high-k oxidized Jpnolayer, and flushing the 
oxidized monolayer with an inert 




18. A method of f abricatWg/la semiconductor structure 
as claimed in claim 17 further^ including the step of 
repeating the atomic layer | deposition to form 
monocrystalline high-k oxide of a djesired thickness. 
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19. A method of fabricating |a semiconductor structure 

comprising the steps of: 

providing a silicon substrate having a surface; 

forming by atomic layer deposition a monocrystalline 
seed layer on the surface of the 3 ilicon substrate, the seed 
layer formed of a silicate material selected from the group 
of strontium silicon oxide (SrSiol) , zirconium silicon oxide 
(ZrSiOj , and hafnium silicon oxide (HfSi0 4 ) ; and 

forming by atomic layer deposition one or more layers 
of a monocrystalline high dielectric constant oxide on the 
seed layer, the layer of high jdielectric constant oxide 
selected from the group of hafniL oxide (HfQ 2 ) , zirconium 
oxide <ZrO a >, strontium titanate JLsrTiO,) , lanthanum oxide 
(La 2 0 3 ) , yttrium oxide (Y 2 0 3 ) , ti^jdum oxide (Ti0 2 ) , barium 
titanate (BaTi0 3 ) , lanthanum ^u|\te (LaAl0 3 > , lanthanum 
scandium oxide (LaSc0 3 ) and aluminlm oxd^e_(Al 2 0 3 ) - 

I 

20 A method of fabricating fa semiconductor structure 
as claimed in claim 19 wherein tthe step of providing a 
silicon substrate having a surfate includes the step of 
providing one of a silicon substrlte having formed thereon 
the surface a layer of silicon oxide or a layer of hydrogen 
formed by hydrogen passivation. 1 
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